
increased to a certain point through carbohydrate, the addi¬
tion of amino acids to the diet may cause no further increase
in metabolism. Likewise, it should be remembered that in
fever the protein metaboliom can never be reduced to the
low level present in the normal person, so that when amino-
acids enter the organism under these circumstances they
tend merely to replace those already breaking down in large
quantity. It is therefore apparent why in fever the metab¬
olism may have already been lifted to such a level that
ingestion of food causes no further increase.

Dr. Eugene F. Du Bois, New York : A comparison of the
metabolism of enteroptotic persons with that of short, stocky
men would be interesting, but we have had no opportunity of
making such observations. From a theoretical consideration
it would seem that the enteroptotic, undernourished persons
would have a rather low metabolism, and it would seem that
muscular persons would have the higher metabolism. Yet
from clinical observations it appears that the enteroptotic
persons have the greater energy requirement. We have at
times tried to guess the actual heat production of individuals
and groups of patients but have found that sometimes we
were as much as 25 per cent, from the true figures as deter¬
mined by the calorimeter.

COMMON ERRORS IN GALL-TRACT
SURGERY *

C. E. RUTH, M.D.
DES MOINES, IOWA

An operative technic which gives a low mortality
may be far from perfection, especially when relief is
not obtained by the patient from the trouble for which
the operation was done, or when other calamities
must be endured by the patient which are a direct
result of the operation.

In no class of operative procedures for non-malig-
nant conditions are secondary operations required in
so large a percentage as in those done on the gall\x=req-\
tracts. In no class of abdominal work is the tempta-
tion greater for inefficient or incomplete work, and in
none is complete work more difficult than that encoun-
tered in many of these cases. Stones in the common
duct, at or near the lower end, are found and removed
successfully by only a very few operators. The ama-

teur aspirant to surgical honors and perquisites can

safely drain a large readily accessible gall-bladder,
and if perchance he find a stone, that is the end of the
matter with him as covering all requirements and
obligations.

1 am reminded that once I opened the abdomen,
after having done several thousand abdominal sec¬
tions, and examined carefully for gall-stones and did
not find any, but at post-mortem four weeks later
seventeen stones were found in the gall-bladder and
one in the ampulla of Vater.

At another time when doing an abdominal section
for other causes I confirmed by direct palpation a pre¬
viously made diagnosis of gall-stones, but six months
later when the patient came to operation for removal
of the gall-stones, I could not even find a gall-bladder,
but encountered pancreatic calculi amounting to over
a thousand grains, forming a complete cast of the
entire pancreatic duct system. These I was able, with
great difficulty, to remove successfully through inci¬
sions in the pancreas after opening through the gastro-

* Read before the Section on Obstetrics, Gynecology and Abdominal
Surgery at the Sixty-Fifth Annual Session of the American Medical
Association, Atlantic City, N. J., June, 1914.

hepatic fold of mesentery, which enabled me to reach
the affected organ after displacing the stomach down¬
ward. I am convinced that no operation for relief of
supposed pathology in the biliary tracts is completed
without an examination of the pancreas.

The large number of secondary gall-tract operations
is due to errors in diagnosis, failure to remove all
calculi, allowing the drainage to close while infection
is still active, and failure to remove the gall-bladder in
all cases in which there is not a free communication or

Fig. 1.—Author's technic. Method of incising gall-bladder, the fundus
being grasped by flat forceps.

passage in both directions through the cystic duct, pro¬
vided the common duct is freely patent.

Bile may often pass quite readily from the common
duct into the gall-bladder, but returns with much diffi¬
culty or not at all by the ordinary contractions of the
gall-bladder. In such cases permanent drainage or
removal of the gall-bladder can alone afford perma¬
nent relief. The removal of the gall-bladder or its
entire mucosa down close to the junction with the
common duct is imperative to make relief permanent
and obviate drainage annoyance.

In many cases of secondary operations following
gall-bladder drainage I find the pyloric end of the
stomach, first part of the duodenum, gall-bladder, liver
and abdominal wall one continuous mass of adhesions.
The result is that such a patient is never free from
discomfort by pain, dragging, impaired stomach motil-
ity and often partial obstruction of the pylorus, which
causes gastric dilatation with its accompanying enter¬
tainment. Unnecessary and rough handling of abdom¬
inal viscera during operation, unnecessary wiping of
endothelial surfaces wi;h gauze (especially dry
gauze), extensive and unnecessary spreading of infec¬
tion over clean territory and making no intelligent use
of Nature's preventive material at hand are the prin¬
cipal causes of these deplorable and preventable com-
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plications. Relief of these patients from the operative
complications requires much more skill and represents
much more danger and difficulty than to deal properly
with the original trouble.

In no case should the gall-bladder be attached
directly to the abdominal parietes in drainage opera¬
tions, because of the traction and dragging so liable
subsequently to torture the patient. In all cases the
drainage tube placed in the gall-bladder should be
large and the margins of the gall-bladder should be
inverted so that when the tube is removed the margins
of the inverted gall-bladder opening at once collapse
and promptly close the drainage (Figs. 3 and 4). How¬
ever, should the bile show the presence of infection
(by culture examination) a tube must at once be
replaced and drainage maintained until the infection is
under control.

The first or original tube placed in the ^all-bladder
must be secured by a catgut suture placed in the gall¬
bladder which will hold at least eight days (Fig. 4).
The tube should lie free in the abdomen from
where it leaves the gall-bladder to the point where it
is to pass through the parietes, and at the latter point
it should pass through a stab wound made on purpose
for it, and should never pass (as is the almost uni-

Fig. 2.—Opening in fundus spread, allowing ready access to the
interior of the gall-bladder. Method of placing the first row of sutures,
and the prepared drainr.ge tube are depicted in the upper corner of the
illustration.

versal custom) through the main wound (Fig. 5). The
protruding end of the tube should then be connected
to a drainage tube long enough to reach a safe dis¬
tance from the patient (better attach it to the bed rail),
where it enters a bottle containing 2 or 3 ounces of
10 per cent, alcohol-carbolic solution, into which the
end of the drainage tube is passed so that the end
of the tube is kept all the time below the surface of
the liquid. This plan enables the main wound to
be closed entirely and to remain dry, and in the vast

majority of cases primary union can be secured, thus
entirely eliminating other preventable complications,
namely, suppuration of any part of the main wound,
prolonged convalescence and a large percentage of
hernias, for which there is slight, if any, justification
(Fig. 6).

The use of the median incision for operating in all
gall-tract cases will make it possible at the same time
to deal with any other condition or complication in the
abdomen through the same, or an extension of the

Fig. 3.—Drainage tube in situ, and held by the first row of sutures.

same, incision, while it almost removes the temptation
to use the main wound for drainage instead of the
stab, say 2 inches to the right, which will give vastly
better drainage, particularly with the patient lying on
the right side. The time-honored incision through
the rectus, straight or bayonet, is much more vascular
than the median or near median incision, causing some

degree of annoyance in operating, and when anything
but a simple drainage of a readily accessible, distended
gall-bladder is done, requires enlarging to such a

degree that more or less sectioning must be done of
the nerve supply to the abdominal wall and rectus with
permanent sensory paralysis of a portion so that as
one patient expressed it, "I am unable to tell whether
I am feeling my own abdomen or some one else's
except by sight," to say nothing of increased danger
to hernia from imperfect motor and nutritive muscular
innervation as well as liability to infection from drain¬
age contact with the line of incision. Many gall-tract
cases require appendenctomy, and in women often
attention to the uterus or adnexa as well, in which case
the median incision or an extension of it enables all to
be done through the one incision with no necessity for
any complication whatever arising from such extension
and with no added operative difficulty. Any gall-tract
operation can be done quite as well, and if complicated
much better, through the median incision.
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Removal of the gall-bladder is seldom difficult if
done at the first operation under proper technic or as
a secondary procedure, provided infection and trauma
have not caused extensive and dense adhesions.

In my own work I prefer to remove the gall-bladder
by first clamping the cystic duct between' strong for¬
ceps close to its junction with the common duel, and
then divide the duct between the forceps. The forceps
placed on the cystic duct close to the common duct
must be made to grasp the cystic artery also. The
gall-bladder is then readily separated from the under
surface of the liver and entirely removed almost with¬
out hemorrhage. In other cases in which adhesions
are dense and it is difficult to find and follow the cys¬
tic duct, though the gall-bladder is accessible, I have
found it easier and better to follow the gall-bladder
and cystic duct downward from the fundus, splitting
the bladder and duct all the way down. In this way
I have found it easy to trace and the hemorrhage was

SUMMARY OF OPERATIONS ON THE GALL-TRACT
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Operation

Primary
Secondary
Primary
Secondary
Primary
Primary
Primary

Primary
Primary
'"''-im^ry
Secondary P. O.

Primary
Primary
Primary
Primary
Primary
Primary
Primary
Primary;secondary P. O
Primary;

secondary P. O
Primary
Primary
Primary

Complications

Infarcts in liver profoundly septic
Castro jejunostomy
Profoundly septic
Phthisis very adv.
AppendectomyAppendectomy, trachylorrhaphy,perineorrhaphy and hemorrhoidec-

tomy.
Appendectomy and right oophorec-

tomy
Appendectomy and ten days later

pneumonia
Ventral hernia and extensive ad¬

hesions
Umbilical hernia and later perine¬

orrhaphy and hemorrhoids

LJmbilical hernia
Visceroptosis
AppendectomyAppendectomy
Appendectomy, later phlebitis, septic
Ventral hernia and ovariotomy
Hemorrhoidectomy
Appendectomy
Appendectomy
Typhoid fever

Infection

Not determined

Colon bacillus
Not determined
Mixed, colon bacillus, staphylococcusColon bacillus
Colon bacillus
Mixed, colon bacillus, staphylococcus

Colon bacillus
Pure streptococcus
Colon bacillus
Not determined

Colon bacillus

Colon bacillus
Colon bacillus
Colon bacillus
Not determined
Staphylococcus
Mixed, colon bacillus, staphylococcus,

streptococcusColon bacillus

Not determined
Colon bacillus slow in clearing upPure staphylococcus
Pure typhoid

Remarks

Condition critical; pus; extensiv
adhesions; patient diedf

Extensive adhesions
Condition critical; nus
Extensive adhesions?
Condition critical
Pus

Condition critical

Pus
Extensive adhesionsS

Condition critical; extensive adhe¬
sions

Condition critical ; extensive adhe-
sionsll

Condition critical; pus

* In this column + indicates stones, and— no stones, f This was the only death in this series; the other patients recovered. J Mrs. H. L.
had one previous cholecystotomy operation for the same condition and required two subsequent operations before recovery was complete and
permanent. The last consisted of cholecystectomy. § Mrs. L. E. S. had three previous abdominal sections which were accountable for the
ventral hernia. Those three previous operations had been done by the same operator. Conditions unknown to the writer.

|| The ventral herniotomy complication in this case (Mrs. M. C.) resulted from an abdominal section done by the writer two years pre¬
viously when an ovariotomy was done for removal of a cyst containing 3 gallons of pus, and her temperature was 103 under profound sepsis.

slight. When the termination of the duct is found, it
and the gall-bladder may be dealt with as above, or

the mucosa of the cystic duct may be ligated close to
the mouth of the duct, all the balance of the mucosa
removed and the two outer coats closed over all, leav¬
ing a smooth peritoneal sU. face. This is as effective
as removal and it as safely eliminates the gall-bladder
as a subsequent annoyance as does the other plan.

A good-sized drainage tube should, however, be
sutured in the bottom of the wound in contact with
the point of greatest probability of bile leakage, and
the patient should lie on the right side for the first
forty-eight hours so that there will be free down-hill
drainage through the tube to the outside of the body
and no tendency to damming back or overflow through
the general peritoneal cavity, but an open canal and
no back pressure.

An additional precaution is the placing of an angular
or curved glass tubai connection in the drainage tube
which passes through the abdominal wall and connect¬
ing the other end with a long tube which is passed into
the drainage bottle; and by leaving 1 or 2 inches of the
glass connection exposed, the presence or absence of
drainage can be at once noted on inspection.

In obstruction of the common duct from inoperable
carcinomatous conditions, it is wise to make an anas¬
tomosis between the fundus of the gall-bladder and
the highest point available in the small intestine.

A small Murphy button properly placed make« an
admirable anastomosis connection, though I think it
wise to attach a string and piece of gauze to the intes¬
tinal side to exert traction on the button and prevent
its sticking or perchance falling back into the gall¬
bladder.

When the gall-bladder is not available as above for
switching the biliary current into the intestinal tract,

and the common duct is largely lost by removal for
malignancy, a soft rubber drainage tube may be
inserted into the hepatic end of the common duct and
secured by encircling catgut ligature and suture while
the other end is inserted into the duodenum passing
through the intestinal coats diagonally for  2 to J4
inch. It should have a silk or linen thread attached to
gauze in the intestine and fastened to the lower end
of the tube. This will make light traction on the tube
in all downward peristalsis, and will finally free the
rubber, which will pass with the fecal current, but
not before Nature's kindly offices have formed a
mucous- and endothelial-lined tube or new duct to
convey bile into the intestine.

The function of the gall-bladder being to regulate
the tension of the gall circulation and not at all for
storage purposes readily accounts for the relative
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impunity with which it may be removed and the patient
suffer no marked inconvenience in. its loss.

Avoidance of a return to the old habits of life which
caused the original gall-tract infection will usually
prevent a return of the conditions which necessitated
the first operation, provided the operation be properly
done or the patient's condition be such as to warrant
a completed operation.

The time has long and forever gone when we
operate on the gall-tract simply to remove stones.
Recently I drained a gall-bladder for an infection

Fig. 4.—Second row of sutures in place and tube ready for inversion
into the gall-bladder. Note the suture passing through the tube, insur¬
ing against dislodgment by undue traction or other accident. (The
suture ends have not been tied and clipped.)

which was only four days old and found that we were

dealing with a most intensely vicious, primary, pure
streptococcic infection. The progress of this case,
however, was favorable until the tenth day when a

pneumococcic infection caused complete consolidation
of the entire right lung. The latter complication taxed
the patient to the utmost and made it impossible to
avoid infection of the main wound, which is a rare

occurrence in our work, though a good recovery was

made.
Three cases are of sufficient interest, I think, to

justify reporting in some detail :

Case A.—Mrs. L., patient of Dr. Johnson, Alden, Iowa,
was operated on about six weeks before she came into my
hands, and drainage of the gall-bladder was done, but no

stones were found. She was first seen by me Nov. 8, 1912,
and operated on in Iowa Falls. She had obtained no relief
from the previous operation.

Finding the pyloric end of the stomach and the first part
of the duodenum firmly attached to the anterior abdominal
wall, I released them and redrained the gall-bladder. Relief
was prompt and continued so long as the drainage was main¬
tained, but pain returned at once when the drainage of bile
ceased.

She returned to me for operation, Feb. 3, 1913, at which
time, dreading to remove the omental graft which I had
placed to prevent the duodenum and stomach from uniting
to the abdominal wall, and not enjoying the prospect of an
enucleation of the gall-bladder because of the adhesions
which I knew to be extensive and dense, I decided to drain
permanently the gall-bladder into the nearest and most read¬
ily accessible part of the intestinal tract; this happened to
be the hepatic flexure of the colon.

The anastomosis was made with a small Murphy button
with string Lnd gauze in the intestine attached to the bottom.
Recovery was without incident save that the button was
never found, and she was absolutely free from pain and dis¬
comfort for five months, when the pain returned as before.

Examination showed that the cholecystenterostomy anas¬
tomosis had practically closed so that drainage of bile into
the colon from the gall-bladder was no longer free, and the
gall-bladder was found distended with bile which hi.d become
sufficiently stagnant within the cystic duct to begin the for¬
mation of calculi on a mucous cholesterin precipitate. The
gall-bladder was accordingly removed after sectioning and
permanently and carefully closing the former attachment to
the colon. This plan offered the only apparent hope of per¬
manent relief because the cystic duct patency permitted of
tolerably free passage of bile into the gall-bladder but would
not allow it to return readily by the same route.

Case B.—Woman, referred by Dr. Will G. Walker, Cory-
don, Iowa, was operated on in April, 1910, and had two gall-

Fig. 5.—Showing position of parts after the tube has been inverted
and the free end brought externally through a stab wound. Generally
a stitch of silk-worm gut is placed through the skin edges and tube»
r.gain insuring against dislodgment of the tube by traction.

stones removed and some work done on the pelvic organs.
March, 1911, she was operated on and another drainage of
the gall-bladder was done. Neither operation gave anj
relief from pain or daily vomiting. She was first operated
on by me Dec. 13, 1911, for a small inguinal hernia on th(
right side. Following this herniotomy she did not vomit foi
five weeks. Then vomiting returned and was as bad as
before.

June 24, 1912, she returned for relief from pain and vomit¬
ing. Roentgenoscopy revealed dilatation and ptosis of the
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greater curvature of the stomach. Impaired motility of the
stomach was believed to be due to adhesions. Opening the
abdomen disclosed a mass of adhesions so dense and exten¬
sive that in the patient's enfeebled condition I lacked the
courage to separate them and chose the easier operation,
namely, a posterior gastrojejunostomy without loop, in the
hope that better drainage of the stomach would control the
pain and vomiting. Recovery was prompt and she rapidly
gained in flesh and strength, but within a few weeks occa¬
sional vomiting and some pain returned, and within five
months it was as bad as ever, though on a dry diet she would

Fig. 6.—Showing arrangement of external drainage system. Skin
about median wound remains slightly discolored from iodin stain. Note
relation of stab wound to median incision, and the glass connection
(sight drain) between drain proper and rubber tubing. Bottle, contain¬
ing alcohol-phenol solution, should be lower than depicted, thus obviat¬
ing all danger of kinkii.g the tube at the neck of bottle.

occasionally gain quite a little fer a time in flesh and strength
only to lose it again.

May, 1913, careful examination of stomach after Ewald
and motor meals showed only evidence of impaired motility,
presumably due to the old adhesions· following her first two
operations.

July 16, 1913, I separated the most extensive and dense
adhesions I have ever seen that were uniting stomach, duo¬
denum, liver and anterior abdominal walls, and then over all
the extensive area thus denuded I anchored omentum to pre¬
vent reformation of adhesions and limitations of the stomach
and duodenal functions. Slight acute dilatation threatened
for a couple of days, but yielded to the use of the stomach
tube, after which recovery was uneventful and the patient
gained about 30 pounds in weight in three or four months,
but within eight months there was a return of the old symp¬
toms and loss of all she had gained.

Case C.—Mrs. G., referred by Dr. J. W. Garver, Peru,
Iowa, was operated on in January, 1910, for cholelithiasis ;
in April, 1910, ovariotomy was done; i;i January, 1911, she
was operated on for ventral hernia, and in September, 1911,
for appendicitis. She came into my hands July 25, 1912, suf¬
fering from severe attacks of pain and vomiting. Pain was

vaguely located in her upper abdomen. Her strength, how¬
ever, was good and she was quite obese. She had dilatation
of the stomach, and nearly all the omentum she possessed
had been used up in adhesions resulting from previous oper¬
ations. We had decided on gastrojejunostomy as the safest
and surest means of relief, but finding a gall-stone of consid¬
erable size, it was removed and drainage of the gall-bladder
was done, after which I did my regular posterior gastro¬
jejunostomy without loop, with rubber dam over the posterior
edge of the anastomosis. She has for nearly two years since
operation been free from pain and vomiting, and has made
considerable additions to her already abundant adipose.

These cases are presented as object lessons, in the
belief that an analysis of the cases in which bad results
wt:e obtained or in which the patients were relieved

only after four or five operations may help us in
reaching the goal at .a bound, or at most a second trial,
in competent hands instead of repeatedly jeopardizing
life in new operative attempts in which the surgeon's
operative difficulties have been doubled or even quad¬
rupled by previous bungling.

It is to be hoped that a better understanding of the
value and use of the omentum may soon become more

general among those who essay the art of surgery,
that the stomach and intestines particularly may be
less impaired in their subsequent functions after all
abdominal work, but especially in the upper abdomen.
All friction of a delicate endothelial surface in the
abdomen by gauze of any kind must be avoided or
reduced to the minimum. Especially must no dry
gauze be allowed to ever come in coiAact with anv
endothelial surface in the abdomen unless it be for
the deliberate purpose of destroying or injuring the
same and causing adhesions as may be justifiable in
attempts to secure omental vascular attachments to
the abdominal walls in cases of ascites. The slightest
contact of dry gauze with any of the endothelial liningof the abdominal cavity will destroy much of its
surface.

Carelessness in failure to protect the intestines and
omentum from skin contact, now that the use of iodin
in skin preparation has become almost universal, is
another cause of adhesion complication in otherwise
clean and satisfactory operative procedures. It is not
an uncommon sight in the operating room to see large
masses of abdominal viscera rolled out of the abdomen
on a skin surface, but recently painted with Churchill's
tincture of iodin.

COMMENT ON OPERATIONS IN TWENTY-THREE
CASES

The twenty-three cases in which operation was per¬
formed in the few months covered by the report pre¬
sent an average age of 46% years, the oldest patient
being 71 and the youngest 27 years of age.

Fig. 7.—Same as Figure 6 (Case 21), showing abdomen after removalcf drainage tube.

Seven of the cases are noted as in a critical con¬
dition, by which I mean that they were emergency
cases as truly as the average acute appendicitis.

One patient, however, was in the last stages of
pulmonary tuberculosis and was operated on because
of the terrible suffering from the cholelithiasis from
which she begged operative relief. She recovered
without incident from the operation, but died from
tuberculosis soon after her return home. The opera¬tion gave her immediate and complete relief from pain.
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There was only one fatality, and that in a man

aged 71, who had had biliary obstruction for four
months, was in extremis with profound sepsis and
numerous infarcts in the liver, and the gall-bladder
showed necrotic points.

Ether was the anesthetic used in all but the tuber¬
culosis case, in which chloroform was given.

The operation time ranged from thirty minutes to
one and three-quarter hours, according to the severity,
difficulty and number of complications handled.

Gall-stones were found and removed in fourteen
cases, no stones in nine. In Case 9, however, while

Fig. 8.—Showing applicability of method in case of general suppurative
peritonitis complicated by acute dilatation of stomach, with enormous
amount of fecal matter in the organ. Patient apparently moribund four
days before abdominal section. Although median wound was bathed in
purulent matter, union of the parts was obtained without any difficulty.

we found no calculi we did find a pure streptococcusinfection, and he had a leukocytosis of 62,200, with
90 per cent, of polymorphonuclears. Fifteen cases
showed colon bacillus as the infecting organism, three
of which had joined company with the staphylococcus,
and in one case both streptococci and staphylococci
were present.

Other operations and diseases are noted as complica¬tions and were present in twenty of the twenty-three
cases.

Of these complications nine are appendectomies,
two ventral herniotomies, two umbilical herniotomies,
two perineorrhaphies, two ovariotomies for ovarian
cysts, one trachylorrhaphy, three hemorrhoidectomies
and one phlebitis. Three patients had profound sepsis,
and in one of these gravely septic cases the gall¬
bladder mucosa, being necrotic, was removed. In only

.one case was a cholecystectomy done, and in one the
mucosa of the gall-bladder was removed. All cases
were drained until the discharge was nearly or quite
sterile. In all but three cases the gall-bladder was
inverted around the drain and all closed within one
week after the drainage tubes were removed, and some
did not drain longer than two days after removal of
the tube.

One case was complicated by visceroptosis and in
that case the ptosed condition received operative atten¬
tion.

One case developed consolidation of the entire right-
lung on the tenth day (pneumococcic infection), and
in this case the infecting organism in the gall-bladder
was a pure primary streptococcus.

In the series of twenty-three cases cholecystotomy
was complicated by no less than twenty-nine operative
or other conditions of greater or less importance.

If this small number of cases can be said to carry
any important lessons for us it would seem to be that
cholecystotomy without grave complications should be
practically without mortality.

Cholecystotomy is no bar to other operative pro¬
cedures if the patient is in good condition and the
operations be properly done with sufficient dispatch,and whenever possible other important pathologic con¬
ditions should be eliminated as far as it is consistent
with safety to the patient.

ABSTRACT OF DISCUSSION
Dr. Frederick Cotton, Boston : We all see a lot of cases

in which a secondary operation in gall-bladder surgery is
necessary, and we all know the difficulty of preventing adhe¬
sions. Dr. Ruth spoke particularly of the median incision,
which is not the usual incision made. I think we all agree
that the old incisions are unnecessary; but as between the
more usual incision at the side of the rectus abdominis and
the median incision, there are certain grounds for debate.
I have used the median incision for a good while in explora
tions and used the rectus incision for gall-bladder drainagfc.The danger of hernia is not common unless a duodenal leak
occurs. I have seen only one case after digestion of the
abdominal wall for weeks from escaping pancreatic juice.
Hernia is not a particularly important factor in these upper
abdominal cases if good closure is obtained.

Dr. Edward Martin, Philadelphia : Concerning but one
or two points in Dr. Ruth's paper there may be a difference
of opinion. Surgeons who operate on the liver and ducts
may be compared to plumbers. A first-class plumber always
leaves something to go back for. With the surgeon this some¬
thing is not intentional but is incidental to an incomplete
preparation and operative diagnosis. In a number of opera¬
tions for gall-stones they have not been found, or, indeed,anything else which could be bettered by surgical interven¬
tion. Under such circumstances if there be no evidence of
back pressure, if the gall-bladder is normal and has not been
treated brutally, what particular reason is there for drain¬
age? The gall-bladder is easily, quickly and permanently
closed, and the wound convalescence is as prompt as is that
from any simple incision. Dr. Ruth advocates a median
incision. In certain patients with lax abdominal walls the
median incision will reach any point; but why we have adhe¬
sions, why we fail to find gall-stones, or to diagnose pan¬
creatic conditions, is because we do not provide adequate
access, without visceral and parietal trauma. The vertical
cut if made in women with fat, full, tense abdomens gives
poor access. If made to the inner side of the middle of the
rectus muscle it divides no nerve trunks. If made to the
outer side it divides the nerve-supply and is followed byatrophy of the rectus segment. Hernia develops and may
become a distressing complication. Moreover, a satisfactory
closure of the deeper part of the parietal wound is often diffi¬
cult or impossible. The incision which gives best access, is
least destructive and is most readily closed is first a vertical
midline cut for primary exploration; then a transverse cut¬
ting of the rectus muscle five fingers' breadth above the
umbilicus, a splitting of the external oblique, cutting of the
internal oblique and a splitting of the transversalis upward
and outward toward the costal border. The whole flap is
turned up, when the liver and its ducts are entirely accessible
for exploration or operation. Under this incision I have
exposed and satisfactorily drained an abscess at the very top
of the liver not bigger than a small apple. How many opera¬
tors have been satisfied with closure of a vertical cut in one
of the fat, full abdomens, the stitches tearing through the
posterior rectal sheath on the slightest tension? The view
of such a wound from within the abdomen gives a picture
widely differing from that suggested by the final neat skin
closure. With the vertical and transverse cut, the stitches
hold because the direction of their pull is across that of the
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muscles and fascia, the wound comes together easily and the
ultimate c'.osure is good. Two fingers' breadth above the
umbilicus is the usual position of the transverse tendinous
lines of the rectus muscle. The suture is somewhat easier if
the cut be carried through the line. This is, however, not
necessary as mattress sutures readily approximate and hold
in place the cut muscle surfaces.

Dr. Philander Harris, Paterson, N. J. : In operating on
the gall-bladder for gall-stones I have employed one or other
of the vertical or downward incisions. I have operated a
few times by the central incision but not sufficiently often
to become familiar with it. If I should adopt the central
incision I question whether I could so easiiy deliver a por¬
tion of the liver as I can with the vertical incision. What¬
ever I might say against the central incision would be the¬
oretic and not entitled to any consideration. I have employed
nothing but stab-wound drainage in operating for gall-stones
in more than eight years. I certainly feel that the best way
to get undesirable secretion out of the body is to bring it
through a stab-wound incision, getting as far to the right as

has been indicated by Dr. Ruth. I do not drain through the
incision, nor do I sew the gall-bladder to the peritoneum.
The advantage, I believe, of stab-wound exit and efficient
drainage established in that manner arises from the fact that
it is on lower ground. Unless the patient is turned well
to the right it is a decided advantage to have the drainage
at the lower point of the incision and to the right of it. The
operation might, perhaps, be improved by employing two
large tubes instead of one. I have employed twin drainage
with stab-wound exit for five years. With the double drain¬
age two tubes come out of the stab-wound exit and from
each of them there is a drainage pail. One tube may enter
the gall-bladder; the other, any desired place. The gall¬
bladder is sewed with very fine catgut around the tube which
enters it, and the catgut by which the fundus of the bladder
adheres to this tube is carried out through the stab-wound
by means of the forceps. In the first twenty-four hours
blood comes out through the little triangular space. In two
or three days the wick is withdrawn and the tubes may be
left as long as desired. I believe that the operation of
cholecystectomy is gaining ground while the operation of
cholecystotomy is taking a less important place.

Dr. D. N. Eisendrath, Chicago : We are passing through
the same stage with regard to common-duct surgery that we
have passed through with the gall-bladder proper. There
was a time when one could only make a diagnosis of gall¬
stones when the patient had jaundice. That we cannot have
common-duct stone without jaundice is a belief that had bet¬
ter be dropped. I find that the secondary cases have been
those in which the gall-bladder has been taken out and in
which the operator did not have the courage to take out the
common duct. It is time for us to decide that when we
operate for gall-bladder disease we have to consider also the
condition of the common, hepatic and cystic ducts. If I find
gall-stones in the gall-bladder it is the last part of my opera¬
tion. As Dr. Martin said, we cannot get as good exposure
of the common duct through the median as through the lat¬
eral incision. Kehr, a year ago, reported 54 cases in which
he had examined the common d ct and in 32 palpation was

negative and yet stones were found. In over 50 per cent, of
my cases when palpation was negative, by opening the com¬
mon duct I have found stones. My technic is to leave the
gall-b'.adder alone at the early part of the operation, take a

couple of traction sutures and open the common duct between
them, explore toward the ampulla and up into the hepatic
duct. A considerable number of the so-called secondary
operations are due to overlooking common-duct stones.
Another element of failure is leaving a gall-bladder in, which
ought to have been taken out at the first operation. Taking
the gall-bladder out in the secondary operation is most diffi¬
cult. Everything is so adherent that you cannot get a line
of cleavage. This can be avoided if the gall-bladder is taken
out primarily. When the common duct is enlarged to the
size of the index finger, or its walls are thickened or there
are many small stones in the gall-bladder the common duel

must be explored. If there is marked pancreatitis, drainage
of the common duct is also of much benefit. It has been
shown experimentally that at the end of three weeks the
bladder, no matter how badly infected, is sterile.

Dr. J. H. Carstens, Detroit : It seems that all these cases

depend on circumstances. We can remove the gall-stones,
sew up the gall-bladder and drop it back. If there is an
infected gall-bladder this cannot be done. It can be done
only with the mulberry variety of gall-stones ; this I often
do. In clean cases I make the incision transversely in the
direction of the fibers of the external oblique musc"e, sep¬
arating them and pulling them apart. Then I separate the
fibers of the rectus in the opposite direction without cutting
them and pull them apart. I separate the transversalis fibers
and take hold of the gall-b'adder, opening it and remove the
stone or stones, and carefully close it, bringing the edges
together and amplifying it with a row of Lembert sutures. 1
then drop the gall-bladder and close the opening in three
layers. The incision is always very small. I thus have not
cut any nerves and there is no danger of hernia. I make the
same incision in ordinary cases, when I want to drain but
do not attach the gall-bladder to the incision. In some cases
there are extensive adhesions but they have produced no

symptoms. I generally can feel the ducts, and if I find no

trouble I let the adhesions alone, because if they are broken
they may produce new adhesions that will cause serious
symptoms. I separate only enough adhesions to get to the
top of the gall-bladder, which I open, scoop and float ou;
the gall-stones, and insert a drainage-tube. If I have an
infected gall-b'adder I do not operate until the acute inflam¬
mation has subsided, if possible. Then I make as small an
incision as possible, pull up the gall-bladder and stitch it all
around to the peritoneum without opening it. I have thus
the peritoneum clean and closed and can open the gall¬
bladder and wash out the gall-stones without danger of
infection. Sometimes I also t^ke out the gall-b'adder if it
is gangrenous, or remove only the lining membrane. As a
rule, before I touch the gall-bladder I explore the ducts. If
they are pervious and contain no stones I let them a'one;
if they are large I split them up, but I would not split up
every one when there is nothing the matter with it. In some
of these cases we also have a loose liver coming down and
causing great distress. In such cases I generally scrape the
surface of the liver and the anterior peritoneum behind the
ribs, shove the liver into place as nearly as possible and then
stitch the gall-bladder' to the incision, which I make quite
high, and it helps materially, I think, to keep the liver in
place, although the latter may become sufficiently adherent to
relieve the symptoms without the attachment of the gall¬
bladder.

Dr. John A. McGlinn, Philadelphia: I take the rather
advanced stand that gall-stone disease is essentially a
surgical and not a medical condition and if diagnosed the
stones should be removed. I do not believe that gall-stones
may be innocuous for a number of years and no pathology
result from their presence or the original cause of the stones.
Four years ago I studied and reported observations on the
pathologic findings in 506 cases of gall-stones. In all of
these cases gross pathologic lesions were found either in the
biliary tract or adjacent organs. It is interesting to note
that the lesions were practically always multiple. This
explains why it is so often necessary to reoperate in gall¬
stone cases. The tendency is simply to remove the stones
when found and not seek for other pathologic lesions. It
should be borne in mind that the whole right upper quadrant
of the abdomen should be explored in operating for gall¬
stone disease, so that lesions of various parts of the biliary
tract as well as those of adjacent organs can Le dealt with.

Dr. F. D. Gray, Jersey City, N. J. : The question of
double drainage mentioned by Dr. Harris should, to my
mind, only arise under exceptional circumstances. It might
be considered when the field of operation has been soi .ed or
when there is uncontrollable oozing of blood. Again there
may be a doubt in one's mind whether the sutures will hold
in unusually softened tissues with a resu'tant leakage. If
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there is any necessity for drainage, except that of the gall¬
bladder, it appears to me that a drainage tube will, in that
location not be sufficient, 011 account of the tendency of sep¬
tic fluids to gravitate into the lower abdomen. The most
effective thing under these circumstances is to introduce a

strip or two of iodoform gauze beneath the ga'1-bladder (or
its stump in cases of cholecystectomy), below which is
inserted a layer of dental dam, to prevent adhesions, the
whole of which constitutes a coffer dam, as it were, to inter¬
cept and carry all drainage fluids to the surface. In my
opinion this is more effective than a second tube can be and
I have had good results with the method.

Dr. Channing W. Barrett, Chicago : The necessity for
the median incision can be done away with by a double inci¬
sion instead of a compromise one to reach two extreme ends
of the abdomen. The compromise incision never reaches
either end very well. If the gall-bladder is to be operated
on, a 3-inch incision will attend to that. This can be made
without injury to the abdominal wall and nerves.

Dr. C. E. Ruth, Des Moines, Iowa : I use the stab-wound
drainage because properly used it will never produce hernia.
No drainage, however, can be continued through any wound
without some infection about it, and for that reason there is
a liability that if we use the main wound for drainage we

will add to or cause infection that could be avoided. So far
as hernia is concerned, possibly it is not common in the East,
but it has been with me a source of great trouble, not in my
own cases, however. The secondary cases coming to me
with hernia are not a few. In determining the time of drain¬
age we have, in practically all our cases for the last year
and a half, made repeated cultures before we allowed closure
of the wound. We never allowed the wound to close until
the primary infection had become decidedly diminished in
virulence. The staphylococcus from the skin we try to avoid
by taking our cultures far down in the gall-bladder. With
reference to stones being the cause, as mentioned by Dr.
Martin, for this operation, I believe they are the primary
cause of infection. I never object to the straight median inci¬
sion and I increase the size if necessary to get the space for
rolling the liver out. I do object particularly to the old longi¬
tudinal incision that starts under the rectus and which, if
prolonged, does cause destruction of the nerve-supp'y to a

portion of the abdomen. If one prefers to use two incisions
I have no objection, but I prefer one. I have never found it
necessary to use more than one, or to curve the incision to
the right. I can conceive of the possibility for it, but so far
have not found it necessary. There is no question that the
use of two tubes when the peritoneum is soiled, is good prac¬
tice. I have abandoned stitching the gall-bladder to the
peritoneum because of the traction. I like the use of the
round ligament for the suspension of the gall-bladder.

TREFOIL OR STELLATE KERATECTOMY
FOR ANTERIOR STAPHYLOMA *

S. LEWIS ZIEGLER, M.D.
PHILADELPHIA

Keratoplasty has been successfully employed to
remedy certain corneal defects, but only a moiety of
procedures have been devised to meet the indications
present in anterior staphyloma. When a protruding
but circumscribed corneal ectasia has proved to be
more or less obstructive to the vision, and the remain-
ing tissues of the globe have not been seriously
involved in the pathologic process, conservative sur-

gery demands that a mobile globe shall be preserved,
and, whenever it is possible, that a modicum of useful
vision shall be secured.

* Read before the Section on Ophthalmology at the Sixty-Fifth
Annual Session of the American Medical Association, Atlantic City,N. J., June, 1914.

To meet these indications I devised, in 1895, a simple
form of corneal excision, which I have designated as

trefoil keratectomy. It is adapted chiefly to those cases
in which a limited portion of the cornea is staphylo-
matous and in which correction of the ectasia can be
made by the removal of a three-leaved flap from the
lower part of the pendulous cornea (Fig. 1). When,
however, the whole cornea is involved and a four\x=req-\
leaved flap must be excised to correct the deformity,
the procedure is designated as stellate keratectomy.

PRELIMINARY TREATMENT

Full antiseptic precautions should be observed, as
most cases of corneal staphyloma are the result of
infectious processes, such as trachoma, suppurative
conjunctivitis and other mucopurulent discharges. A
course of sedative treatment should, therefore, be
applied to the palpebrai conjunctiva. As many of
these cases are complicated by lacrimal blennorrhea
or obstruction, it is often necessary to perform rapid
dilatation of the tear-duct. If this is indicated, it
should be done at least one week prior to the corneal
excision. It is often wise to irrigate the nose with an

antiseptic wash.
ANESTHESIA

This operation has been performed under cocain-
epinephrin anesthesia, but full ether narcosis is to be
preferred, since the restlessness of the patient might

interfere with the proper introduction
of the sutures, or even cause an injury
to a transparent lens, if such should be
present.

INSTRUMENTS REQUIRED
In my earlier operations I used a

speculum, Graefe knife, fixation for¬
ceps, a pair of small, strong scissors, a
needle-holder, needles and fine black-
silk sutures. In cases of emergency
an iris forceps, iris scissors, silver

Fig.  , _ ver- spoon and spatula, and a wire loopteCriòrSestÌphy0i£oma! may De required and should be
showing clear cor- included on the tray. In a later
tasia below. The method I changed the technic by sub-
Sasfeen'giued stituting a keratome for the Graefe
to the cornea by knife, and a corneal punch (Fig. 2)plastic innamma- .  r ,

 

tmtion. instead of the scissors. lhe two
methods appear to be equally efficient,

although in certain cases the punch cannot be used
because of lack of space in which to introduce it.

DESCRIPTION OF OPERATION

Three methods will be described, (a) trefoil kerat¬
ectomy with the scissors, (b) trefoil keratectomy
with the punch and (c) stellate keratectomy with both
scissors and punch.

Trefoil Keratectomy
Scissors Method.—First Stage : With the speculum

inserted and the globe firmly held by fixation forceps,
the operator should first inspect and outline the exact
area to be excised (Fig. ZA). The Graefe knife is
then passed horizontally through the base of the staphy¬
loma from the temporal to the nasal side, keeping the
edge of the blade turned directly forward, as for a
Saemisch incision, and drawing it backward and for¬
ward but not allowing it to emerge fully until the
aqueous fluid has completely escaped (Fig. 3B).
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